and health in the new era of globalization.
Workers in the health care industry may be exposed to a variety of work-related stresses, including infection, chemicals, physical agents, ergonomic and psychological hazards and workplace violence. However, up to recently in Korea, most of the people related to occupational health fields such as the government officers of the Ministry of Labor, the occupational physicians and even health care workers (HCWs) themselves have not been interested in the occupational diseases of HCWs. The Industrial Accident Compensation Insurance Act (IACI) was established in 1963, but hospitals have not been covered by the IACI until 1996 in Korea 4) .
In Korea, the number of workers employed by the health care industry was approximately 416,000 in 2005 5) . Though a large proportion of these HCWs were employed in very small-scale health care institutions (employing less than 5 workers), they have not been covered by the IACI until 2000. According to the expansion of IACI coverage to health care institutions with less than 5 workers, the number of compensated cases among HCWs will hereafter be increased. After coverage by the IACI, some occupational diseases such as infectious diseases, musculoskeletal diseases and cardio-cerebrovascular diseases that HCWs incur have been compensated by the Korea Labor Welfare Corporation (KLWC), which is Korea's only insurance company for worker's compensation, with excluding governmental officials, professional soldiers and educational staff. Recently, the absolute number of cases of compensated occupational diseases among HCWs has rapidly increased from 59 in 1999 to 213 in 2004 6) . Except for a number of work-related diseases such as cardio-cerebrovascular and musculoskeletal diseases, the KLWC compensated 4,240 cases of occupational diseases from 2001 to 2003. For these compensated cases, occupational infectious disease was the third most common occupational disease (238 cases, 5.6%) following respiratory disease and occupational hearing loss in Korea. Among these cases of occupational infectious diseases, 147 cases (61.8%) were health care workers 7) .
Considering the rapidly increasing number of cases of occupational diseases in HCWs, it is important to establish a prevention policy to protect HCWs. To make the health care policy for HCWs, the first step is to understand the characteristics of the compensated occupational diseases, and especially the infectious diseases, among HCWs. Thus, the purpose of this study is to analyze the characteristics of the occupational infectious diseases among the HCWs who were compensated under the IACI of the KLWC.
Materials and Methods
Using the database of the KLWC, which is connected to the Korea Occupational Safety and Health Agency (KOSHA) Electronic Data System by the electronic network between the KLWC and KOSHA, we collected 307 cases of compensated occupational infections that occurred between 1 January 1998 and 31 December 2004. We reviewed and confirmed the diagnosis of the 307 cases and we then analyzed the characteristics (the kinds of occupational infectious diseases, the types of the occupations, the gender and age of the workers, etc.) of the occupational infections among health care workers (Fig. 1) . 
Results
The KLWC approved 307 cases that occurred in 7 yr, including 1 death. Women accounted for 82.7% (254 cases) of the approved cases. The absolute number of compensated cases has increased three times, from 21 cases in 1998 to 65 cases in 2003 ( Table 1 ). The mean age at diagnosis was 28.6 yr old (men: 31.4 yr, women: 28.0 yr). The most common age group was 20-29 yr old (n=228, 74.3%), followed by 30-39 yr old for both men and women (n=63, 20.5%) ( Table 2 ).
The most common infection was tuberculosis (219 cases, 71.3%), followed by hepatitis (42 cases, 13.7%), and the diseases included hepatitis A (2 cases), B (24 cases), C (15 cases) and hepatitis A & B (1 case), chickenpox (11 cases, 3.6%), Acquired Immune Deficiency Syndrome (AIDS) (8 cases, 2.6%) (There were two types of AIDS cases in this study; the first one was AIDS cases with just needle stick injuries from the patients with AIDS, thus took prophylactic medicine for AIDS and developed adverse effects of drug, the other was Human Immunodeficiency Virus (HIV) antibody positive AIDS cases infected from the AIDS patient), scabies (7 cases, 2.3%) and measles (5 cases, 1.6%) ( Tables 3, 5 ).
The major type of occupation was nurse, including 18 aid-nurses (223 cases, 72.7%), followed by doctors (37 cases, 12.1%), clinical pathology technicians (18 cases, 5.9%) and workers who were taking care of patients (8 cases, 2.6%) (Tables 4, 5).
The mean working duration from the hospital admission date to the date of diagnosis of disability was 3.9 yr. The most common working duration was 1.0-5.0 yr (164 cases, 53.4%) ( Table 6 ). The mean duration of recuperation was 9.7 months. The most common recuperation duration was 6.0-12.0 months (147 cases, 47.9%) ( Table 6 ).
The major type of medical institute was hospitals (277 cases, 90.2%), followed by clinics (17 cases, 5.6%) and specialized medical institutes such as commercialized medical laboratories, blood banks and etc. (Table 7 ). The most common scale of the institute was 500 to 999 workers (91 cases, 29.6%), followed by 50 to 299 workers (80 cases, 26.1%) and more than 1,000 workers (75 cases, 24.4%) ( Table 7) . The most common department where infected workers were working was the inpatient ward *Column %. **Row %. (161 cases, 52.4%), followed by the intensive care unit (51 cases, 16.6%) and the emergency care unit (24 cases, 7.8%) ( Table 7) .
Discussion
In Korea, the Industrial Accident Compensation Insurance operated by the KLWC covers 11,688,797 workers, which is approximately 49% of the economically active population (23,978,000 persons) in 2006 8, 9) . The insurance does not cover such workers as government employees, teachers in private schools and military officers (soldiers and other military staff). Thus, this study only included the cases compensated by KLWC.
Korea has two representative nation-wide statistics for occupational diseases 10) . The first is a measure the num- Many countries have different statistical systems for the status of occupational health, and especially for occupational diseases. The differences could be the result of a variety of factors, including the disparity in the exposure risk from occupational diseases between the countries and the discrepancies of the data collection systems. It would be biased to directly compare the statistics of the occupational disease cases between the countries. Even with not considering these factors, the number of compensated occupational infectious diseases in Korea was larger than those of the United Kingdom and Japan. According to the Industrial Injury Schemes (IIS), the United Kingdom compensated just 8 infectious diseases cases among 7,377 compensated occupational diseases cases in 2000/2001 11) . Japan compensated 224 infectious disease cases among the 4,395 compensated occupational diseases cases for the 48,194,705 workers covered by worker's compensation insurance in 2002 12) .
This study investigated very limited information such as age and gender, the kinds of infectious diseases and the occupations. We couldn't investigate in detail the important variables such as the route of infection. We just investigated the main working department where infected workers worked through the claim reports, as described by the workers themselves. However, these reports didn't give detailed information like the ward for the cases of respiratory diseases, the pediatric diseases and etc. Except the inpatients' ward, the most common working department of infected workers was the intensive care unit (51 cases, 16.6%), followed by the emergency care unit (24 cases, 7.8%). HCWs of these departments need special precautions such as wearing respiratory protective devices and using safety needles to prevent needle stick injuries. Besides the inpatient and outpatient wards, HCWs worked in a large variety of medical settings. Thus, all workers of medical institutions have to be cautious not to be infected from patients. In this study, some tuberculosis cases occurred among the administrative staff through the work that was related with the admission and discharge processes, outpatient department (OPD) registration and etc. This means that the supporting staff members at the health care facilities are also at risk to exposure, even though they don't directly take care of patients.
People were infected with measles and chickenpox mainly when taking care of patients in the department of pediatrics. Though there were no rubella cases in this study, most of infected HCWs were nurses of child-bearing age. Although rubella is generally not a serious illness among adults, rubella may be responsible for devastating effects on the fetus during the first 18 wk of pregnancy, that is, abortion, stillbirth or congenital defects 13, 14) . It is especially important that all female HCWs of child-bearing age who are not immune should receive immunization for some viral infections (especially rubella, chickenpox and measles). All the people with blood-borne infections such as Hepatitis B and C were infected by needle stick injuries. In this study, hepatitis is the second largest compensated infectious disease among HCWs. The risk of blood-borne hepatitis infection among HCWs, which is primarily transmitted through contact with blood during needle stick injuries, depends on the frequency of this disease in the population they serve. Considering the 30% risk of HBV transmission after percutaneous exposure to Hepatitis B surface Antigen (HBsAg) positive blood, many HCWs are exposed to HBsAg positive blood 15) . In Germany, HCWs with frequent exposure to blood have the prevalence of serological evidence of HBV infection that was approximately 2.5 greater than that for the general population 16) . Considering the prevalence of HBV in the Korean general population (5 to 8%), the Korean HCWs' prevalence of HBV is approximately 12.5 to 20% when applying the data of the German study. Among the 42 cases of hepatitis, 15 were hepatitis C. Compared to the HCV antibody prevalence of the Korean general population (1 to 2%); this was an unexpected result (35.7% of all hepatitis cases). Among these 15 cases, 3 were infected from patients who were undergoing hemodialysis. Many studies have recently shown a significantly increased HCV antibody prevalence rate for patients undergoing hemodialysis [17] [18] [19] [20] [21] . This study suggested that Korean patients who undergo hemodialysis had a high prevalence of HCV antibody.
In this study, among the 8 AIDS cases, 7 cases were not converted HIV antibody positive AIDS patients. They just experienced needle stick injuries with exposure to the blood of AIDS patients. But they suffered from adverse health effect due to prophylactic agents for AIDS. Thus they were approved as the occupational infectious diseases by the KLWC. Just one case developed HIV antibody positive AIDS patient.
One of important findings of this study is to elucidate the diversity of occupational infectious diseases among HCWs. The kinds of infectious diseases were not only tuberculosis, hepatitis B, measles and chickenpox, which were found by a previous study 4) , but also hepatitis A and C, Acquired Immune Deficiency Syndrome (AIDS), scabies, epidemic hemorrhagic fever, meningitis, encephalitis, poststreptococcal glomerulonephritis (PSGN), pseudomonas infection, methicillin-resistance staphylococcus infection (MRSA) and epidemic keratoconjunctivitis. Among these infectious diseases, some routes of transmission were very interesting, for example, hepatitis A that occurred in a colonoscopy technician working with anus preparation of patients and epidemic hemorrhagic fever in an animal bleeder who handled experimental mice.
When we reviewed in detail the claim reports that were described by infected HCWs, some infectious diseases were not cured in the acute stage, but rather, they progressed into severe systemic and chronic diseases like sepsis by pseudomonas infection and glomerulonephritis after simple tonsillitis that was caused by streptococcus. Notably, some cases of hepatitis B and C will progress to liver cirrhosis and hepatocellular carcinoma. HCWs' infections have to be controlled at the early stage of infection and they need to be continuously followed up.
Conclusions
Through this study, we were able to elucidate the kinds of compensated occupational infectious diseases and the characteristics of the infected health care workers. All knowledge from these Korean compensated cases for occupational infectious disease among HCWs will be helpful to make good practices to promote occupational safety and health in the new era of globalization.
Most of the blood-borne infections are preventable by adhering to general infection control principles, as well as strictly complying with the universal precaution guidelines. Also, many compensated cases occurred in nurses of a child-bearing age, which could affect not only the workers, but also their fetus. This suggests that the management policy to prevent occupational infectious diseases must be focused on nurses. Also, some staff members who were not directly taking care of patients were at risk for infection. Thus, all workers in medical settings have to be cautious not to be infected from patients.
